Searching PAJ * 



http://wwwl9JpdJ.jpo.go.jp/PAI/result/detail/main/wAAAVGaqJ.. 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 01-1 44007 

(43)Date of publication of application : 06.06.1989 



(51)Int.CI. 




G02B 9/16 




(21)Application number : 


62-303963 


(71)Applicant : 


: :: : :::::.„. ::: „ 

OLYMPUS OPTICAL CO LTD 


(22)Date of filing : 


01.12.1987 


(72)Inventor : 


IKETAKI YOSHINORI 








TSUCHIDA HIROBUMI 



|v f , 

0: 4 < 

o. o: 2 

0; 6/ <> 



< t: 6 



< 0: 4 



< 0. < 



9. 4 



1 

T 

% 

V 



(54) REAR FOCUS TYPE TRIPLET LENS 

(57)Abstract: 

PURPOSE: To decrease the load of focusing by 
constituting a lens system in such a manner that the 
lens system satisfy specific conditions and focusing can 
be executed by moving a 3rd group lens. 
CONSTITUTION: This lens consists, successively from 
an object side, of a 1 st group lens of a positive lens, the 
convex face of which is directed to the object side, a 
2nd group lens of a biconcave lens, and the 3rd group 
lens of a biconvex lens and is so constituted as to 
satisfy the conditions expressed by equation IWequation 
V and to execute focusing by extending only the 3rd 
group lens. In equation IWequation V, (f) is the focal 
length of the entire system; f23 is the combined focal 
length of the 2nd group lens and the 3rd group lens; f3 is 
the focal length of the 3rd group lens; D23 is the spacing 
between the 2nd group lens and the 3rd group lens at 
the time of infinite distance; D3 is the thickness of the 
3rd group lens; R is the radius of curvature of the face 

on the object side of the 3rd group lens. Rear focusing is thereby enabled while the 
constitution is simple. The stop position is fixed arbitrarily and the lens is as bright as 
F/1.6WF/2.5 aperture ratio. The small-size and excellent- performance lens which is well 
corrected of various aberrations is thus obtd. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 



/2 



2003/12/01 13:47 



Searching PAJ 



http://vvwl9jpdijpo.gojp/PAl/result/detail/main/wAAAVGaqJ.. 



[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner s decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1 998,2003 Japan Patent Office 



>/2 



2003/12/01 13:47 



®a*i»»jf(jp) <o> ft n w s ^ as 
©^fNl (a) ¥1-144007 

©tnt.Cl.- ^?Ui2-^ frrtSS#^ @^B8 ¥58:1^(1989)6 ^6 0 

G 02 B 9/16 6952- 2H 

®1$ (9 BS62- 303963 
©ffi P PS62(1987)12J? 1 B 

Hmm&WfSi'r® 2 T@43S 2 # * V ^-rxtf^lJiS 



©is §s 




m m 


® IB 


©& S8 






m x 


©m ea 


A 












®tt m 


A 


#31± 


ft & — 



w m m 

1. & 91 <D £ $fc 

2. # §t » * <o «a a 

ffl J: *JI^*tt4lieaifi*rtil*fejEi'*'X 
© m 1 8* x X £ , M M v * X <!> & 2 &w X t % 
Rfiii/yxoa3ffi/yxtiM5» T 12 © 
* fll & L , ioSl3SuyX4$ft^*4£t 

(1) |'/ f J < 0. 4 

(2) 0. 4 < f */ f < 1. 6 

(3) 0. 0 2. < D "/ f < 0. 4 

(4) 0. 0 2 < D V f < 0- 4 

(5) 0. 6 < *Vf < 5 

A^w»0t3W:*R(aar^o»2»^>'xim3W^v 



3. »^<0»«B*»W 

c as* ±<omm&m d 

e 7* * * / 9 «fCfflv» fen * }) 7 y * - * Y 
C ft* © D 

3i*E» m * ? * * * 9 h & ^ « ^ ^ * 7 s 

*& -t & o 
1- 



*$Ha¥l -1 4 4 007 



it, h 'j /US' r^i* <*f,ftf,jitfr 

XOfdHC«UK»t**^j)^(, 7 ^ - * X V 
& o 

C 5S 9! 2fe L J: 5 t-f&Mm&l 
* 56 §8 Kt , PSJfcj)5 F / u - F /2. 5 O h 'J x 

mfetL* ? * - * v v r <D%.m -k % z> itv m. 

* 9 «JT7;*--;fr*5£h 'J 7* u ^ h u x 
I3 4fc:r * 4> © T * * e 

H 7 h ij 7 \s v h u x x 

*fC±Be®*f ! l : (l)7!ilftfr(5)K:^^-cawt4 tt 
3* (l) 3* l # v ^ x £ # 28*vvx©^/jKft 

m*'h'Z<-tz>jtit>Knv-iti><D-T:$>2>< > # (2) 

•v^^UTt^^^DHiR^^^iEiaSSlfc^io XT 
Pi* & * * tS«^:iEcmj8t^^^^LT7^-* 



ftM^ 1-144007 (2) 

X©8?l5£u'>'Xt % ^CfllxxX0^2^^xX 

^uxXO^Sr^fcbUT7^-*^v^i^* 5 

(1) | f / f J < 0. 4 

(2) 0. 4 < f V f < 1. 6 

(3) 0. 0 2 < D *V f < 0. 4 

(4) 0. 0 2 < D Vf < 0. 4 

(5) 0. 6 < V, < 5 

* # L fHt^^O^A^|»,l«W:^2gpu^x 
<fcm3S*v^x<D£./jg&,&jE«K f,rt^3??i/yx 

O^^mfla,D,3tt^RRiia^<0^2^v>'X < tm3 

8* u x xo M <z> (HI D.ttia^uyxoi^jl, 

v x i & 2 8* u ^ xo M % |2^uyXi»3» 
»3»uyxo«^oi^fin!U 
Wo X±E*#^i»^t4 t tKI !) 9 t * * - 

3T3»u>'X©*fc#s>TS.£;&©-cS33g*t'>'X 

jfc <D *i 4ft ft (3) , (4) . (5) T * * o 

^^(3)tt^|SiS^^K:5^^*S2»u^Xt|R 
3Spu^X<DMRI*^5£Lrt:^<0-C^-6o # (3) 
<D J: BR & * k&mm®)&K*}l,-C7*-1>i<' 
x^«Ffc=i^JR||^i^L<§S^^*o X (3) © 
TKittAA tfi&lBto^K:**^* 7 it - * i/x 

^ t$ K If* 3 8* u X *S & 2gf^vXfrC^tt^-&^ 

* *t * £ O 

*ft(4)tt»3^uyXO^JJtjftSUJt^OT 
tOS3J|uyxo^l9t^Kt4tS3 

JKH-f»=j^i{X||x5i%^^^ 0 ^K^Sg^u-^Xyfc 
tt> ^3^u>'X^^iHiiK:^$&5^-C7^-*^ 
^ ^ 3: ?r * 5©r~ii3»uyxo«|i]<DiDt 
© =fe # i» i« a* H < * j> , *E a* Jfc g t ^ nx g # * 



-42 



(3) 



ftfflW- 1-1 4 4 0 0 7 



X m*s* & & K * & * &L±<D C t & b \s >- * &<D 
Afl=(5)0±l»*attOffiOil$^^ 

& 2£ SB §9 © »J T7^-*^^h u y yy y h f 



ft68¥l-144007 (3) 

f=9 , F/l.7 
n * 4.7 643 

di =2.4 7 13 m =1.75 5 00 f, =5 2.3 3 

r a =7 6.88 8 9 

dt » 0.2 0 0 0 
r» = «(#£ ) 

d* =0.6000 
r* =-5.8348 

d* =0.2 00 0 m = 1.592 70 v, = 3 5.2 9 

n =4.0 7 47 

ds = 1.1 00 1 
rs = 1 3.8 8 4 3 

d«= 1.0000 n, = 1.72000 f, = 50.25 
n =-5.3 2 67 

= 0.0 8 8 , f Vf = 0.6 0 7 
*5- r V}-t.S4 , D*V} = d V} = 0.12 
D Vj = d Vl~0.1 1 , 4=0.048 

^tt^l 2 

f = 9 , F/2.5 

rt =4.1 5 59 



di = 1.2 24 4 m = 1.7 5500 h = 52.33 

rt = 6 6.6 0 4 8 

dt = 0.3 0 00 
ri ) 

di = 0.6 5 1 9 
r« =-6.0 9 1 4 

d 4 = 0.20 00 m = 1.59 2 70 ft = 3 5.2 9 

r, = 3.6875 

d» = 1.50 03 
r. = 1 8.2 1 0 3 

d« = 0.8000 m = 1.7 20 0 0 = 50.25 

rt =-5.4 76 5 

l f /f lf l = 0.0 8 3 , l Vf = 0.6 2 5 

^ f « r '/ f = a02 , D»/ J=5 d 8/fS:0il67 

D V£ - d Vf = 0.0 8 9 , A as 0.0 4 8 
3 

f = 9 , F/2.0 
n =4.1 6 8 1 

dt =1.6 158 ni = 1.75 5 00 f, =52.3 3 

r s » 3 2.0 1 5 1 



d, = 0.4000 
r, =*><«:£ ) 

ds =0.60 00 
r* =-6.4 38 6 

di =0.2 0 00 m = 1.6.36 3 6 u t = 3 5.3 7 

rs = 3.7 1 7 6 

dt = 0.9 2 5 5 
r. =11.1342 

do = 1.3 0 00 m = 1.7 20 0 0 * 3 =5 0.2 5 
Tt =-5.549 9 

lVf lt l =0.16 1 , f Vf - 0.5 9 0 

= 1.2 3 7 , D *V^ = d y£ = 0.1 0 3 

D >/i = d Vf =0.14 4 . 4 = 0.050 
* ttff 4 

f = 9 . P/2.0 
r, =oo(«D ) 

di = 0.50 0 0 
rt =4.3 6 89 

dt 1.30 00 m = 1.8 16 00 =4 6.6 2 

r» =-3 7.1 63 3 



(4) 



teSa^F 1 -1 4 4 0 0 7 



da = 0.3 9 2 3 
T* =-8.9 5 2 8 

d* = 0.65 38 m = 1.6 6 68 0 v, = 33.04 

r 9 = 3.7 5 5 3 

d, = 1.4000 
ra = 2 5.4 5 0 1 

d» =2.39 10 n, = 1.8 1 6 00 f, =46.62 

rt =-7.5 0 98 

l^}„l =0.16 3 , f Vf = 0.8 16 

*K = r Vi = 2.83 , D »Vf - d V} = 0.X 5 5 

D Vf = d V^ = 0.2 6 6 , -4 = 0.0 4 7 
*S *6 5 

f = 9 , F/2.0 
r. = 4.302 6 

d, = 1.5042 m = 1.7 55 00 f, =52.33 

rt — 4 4.6 9 9 3 

d. = 0.3 00 0 
ra =«• ( ) 

da =0.5 98 0 
r* =-6.50 1 7 



l£KJ¥l-i44007 (4) 

d* =0.2 00 0 m = 1.59270 i', =35.29 

r» = 3.8 9 7 0 

d.« = 1.2562 
r« = 1 5.5 0 1 4 

d. = 0.8000 na = 1.7.2 00 0 = 50.25 

r» =-5.73 0 3 

i £ / fn l = 0.0 7 6 , *Vf - 0.6 5 6 

£}- r V}-1.7 2 , D »/ £ =' d »4 = 0.1 40 

D Vf = d = 0-0 8 9 , 4 = 0.0 4 8 

6 

f = 9 , F/2.0 
rt = 4.3 9 5 1 

di = 1.0 00 0 m = 1.7 5 5 00 h =5 2.3 3 

r, = 5 9.3 0 70 

dx = 0.9 57 5 
ra =-8.2 5 0 5 

da = 0.6 72 7 na = 1.5 9 2 7 0 c, = 35.29 

r« = 3.6 1 2 3 

d 4 - 0.6000 
ra = «<«$ ) 



da =0.6 00 0 
r. = 1 1.74 7 1 

da = 0.8 000 na = 1.7 20 00 c, =50.25 

r T = -6.5 9 1 5 

,f /f„' 0.0 8 0 . *V f = 0.6 6 3 

R /f = rj / f = 1.3 0 , D »/f = d9 / f =0.0 6 7 

D *4 = d Vf = 0.0 8 9 , J = 0.0 4 8 
51 M W 7 

t = 9 s ' F/2.0 
r, = 3.3 0 2 2 

di = 1.0000 n, = 1.84 100 v x =4 3.2 3 

ri = 1 0.2 29 5 

dt = 0.5 000 
ra =-2 1.4 4 98 

da = 0.2 00 0 n, = 1.66680 =3 3.0 4 

r* =2.9 77 5 

d* = 1.2000 
ra = 8.7 0 3 3 

da = 0.700 0 na = 1.7 5 500 f, =5 2.3 3 

ra =-1 0.4 38 8 



d« = 0.1 0 0 0 
r T =«(«*!> ) 

'^fii' - 0 0 7 4 ' f Vj = 0.7 10 
9^ = r»4=0.9 6 7 ( Daa^ = d V J =s013 3 
D VJ = d Vf = 0.0 7 6 , 4 = 0.047 

mm n s 

f = 1 2 » F/2.0 
n = 5.7 3 3 6 

di = 2.093 4 m = 1.7 5 5 00 f, =5 2.3 3 

ri = 8 9.0 6 98 

da = 0.4 0 0 0 
ra =co ( ) 

da =0.8 00 0 
r* =-8.4 4 7 2 

d* = 0.26 6 7 ni = 1.5 9 27 0 f, = 35.29 

ra = 5.0 207 

da = 1.8 4 6 7 
ra = 2 1.5 0 0 2 

d« = 1.40 0 0 na = 1.7 200 0 f, =5 0.2 5 

rt =-7.4 9 4 2 



(5) 



l f /f lt l = 0.0 5 4 , f Vf ^ 0.656 
V f -*»/f = 1.7 9 . Dt »/f« d, /f-0.15 4 
D»/ ( _ dy f = o.l 1 7 , ^ = 0-0 4 7 
# L r, , n , • tt^ux^ifiOll^fft, d, 

n», n, tt*uyXOj|!W$. vi , . v» Wt # f V 

xory^»v ^«to^ffi»20o«(- 5 ^ r f&)ic 

7*-**L*'$©S&3#W'i'X<0#» ft "C * *o 

KffifiLt^So t © ^ T m 3 » v v * © 
^ * o C ©* to0g©jteffi&4fe/&K*r:f *ifcig#eR 

**ft^92 , 3 , 5 , 8 til 

- ^o^©jRis^«wt. sn<ft« 2 7 ea , m a 
arc, *»W3#*9B.»i o ® *c * ^«^5 

^ ^ h-c«nfc£j&©=*>''*^ ► ? * *f ^ 

4. ®®©«i**ft9i . 

tu a * u x^^*^isw*sftAifc 



1 - 1 4 4 O 0 7 



»m ¥1-144007 (©) 

4t * 1 3 IB . fll 1 4 B KM HiMStiimiSm.m 

2 o m k Tsk-tm 5t*4o 

^«f!|4 tt»2® K7*-t& !> & *) W * * & 
©Mtctt«L-C^*o t©l*tofll©&{«&%;6© 
4* g # ift H: 0* i - gVffr 

^*fi^6tt^30K^^5S»)©«lfifcr»!iJ^a 

t ©*ffitt©&!S»&/&K5tt^*ifcM#*Rtt* M 
l -^^©^©ifc^tt&fctSr l 60O58 

-^^©^©%©Htmi 8 0 Ktj* LT *> So 
C 35 53©3fr* 3 

*3S5?Ouy x^tt, f i' X # tf; 3 # £ # # 

x & !> urns.* & & !> nsit *>i.6~ 



» i m 




-45- 



(6) 



-14 4 0 0 7 



BEST AVAILABLE COPY 



ft Ra¥l-i44007 (6) 





& s a 

# ^ 42 & 
tH 6 .0 



'1 



l & <7 & 
IH 6.0 



as h5T 



Us -so 1 cm 1 sb 



^40 




m 6 m 

at a n as * a a s a £ 

NAQpni IH60 



/if ^ 



4 



1*5 -05~ 



"oS -io ' CM ' 5.6 



j* an « 



/ 1 



* 7 



# u m m & « 

IH4.0 




-ds 1 oi -qT^ '~6"5 -so 1 cm ' sb 



m 8 0 

ifc ® «U j£ # A <* 2 ^ ffi £ 



"1 



-aT- 



""33 -ds~ 



~05 -5.0 ' CM ' 5.6 



f*ffi4Z£ * # 31 S ffi M- 

F/ZO IH 4.0 

* >/ n 

M 




o% -oT" 



~05 -5^0 ' CM ' 5.6 



m u s 


NA 


ar 




\ 


1 




"1 

1! 
II 





# .« « a 

s4 m 



~6~5 -5© ' (%J ' 5.6 



-46- 



8E ST AVAILABLE 



©OPy teffiW- 1-1 4 4 O O 7 



m it m 

t* m u m ft .« n z 




& u m 



^12 m 

KB«a #.«ei3 5EB-aa 

I up HU 



HI 



^ -oT 



-so 1 CM ' so 



*fB8¥l-144007 (7) 

^ « m IE * ( ^ ) 

00*06 3^3 ^ 23 B 

tffl *P 6 2 «i g* 3 0 3 9 6 3 ^ 

"J T7 *- 3>.^« h ■; :7> f * Y * x X 

3. M IE * ^ * * 

IR8«ffg«^#ZT 8 43 » 2 # 
< 037) * v^*:fc$6ISPt*5tett 

ft** t uj * as 

4. « a a 

msc»«i2ae ✓ FJ 2 - 5 - 2 

1* & JKK < 5 8 0 ) 5 6 4 1 
(7586) *PM:fc ft * — 

5. * iE tfr 4* <z> e ft 

00 ffl 6 3 2 J? 23 B 

ca m 

7. ft iE © S 

»j«eomi3(a753im2o®oeiifi*?a^o-r&o 




fg 130 




OS -5J0 ' CM 50 



m\4m 



NAQOU2 

f - 



H40 

S 



-dr 



^05 -0*5" 



~G5 -^.0 ' {''*> ' 5b 



S3 150 




IHAO IH40 



0? -0.5~ 



"54 -do CM SO 



s*ne a 

as # .* « 2 



-05 




32 m # & 

IK$0 . 



0 5 -SO CM SO 



-47- 



(8) 



ftmW- 1-1 4 4 0 0 7 



J$&a¥l-1440O7 (8> 



m a a a ft a u s s a « 

i A 




-as 



as -c£~ 



~Q5 -SX) ' (•/•) ' sb 



0 19 I 

« I iz a # £ 52 



4 



I 



^ a <z & 

IHS33 



*0* 



-as 



^05 -£T 



(»/.) so 



£fc a 4* £ # A a 3 £ a Ct & 



M 11 




o3 -dr 



~0S -5*0 ' (%) 1 50 



ffl 20 0 

J*-W 8 # £ # 



NA001T2 



4 



-or 



"as -ds" 




IHS33 



-48- 



